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3 S @ ; 5 o 32 ‘ 33 s ko CORRELATION OF MAP UNITS unit not exposed in quadrangle. Basal contact is Contact--Nearly all contacts shown by Axen (1981) in Blue The geology of the southwest part of the quadrangle is an extension of that
\ | 36 f 1 : : 34 i gt disconformity. Member is laterally discontinuous; Diamond NE quadrangle were designated as of Blue Diamond Hill to the west and the Blue Diamond SE quadrangle (Carr and
- ‘ . ] o fills erosional channels, generally cut into Fossil approximate. Contacts in southwest part of quadrangle McDonnell-Canan, 1992) to the south. The most conspicuous structures in the
- r, T C -cm Quatemary Mountain Member of Kaibab Formation. p_‘t south edge plotted using a PG-2 plotter. Bedrock-bedrock southwest part of the quadrangle are the north-northwest-striking, mostly southwest-
; N ; of map, Timpoweap Member rests on units as old as contacts are definite, whereas most alluvium-bedrock dipping, steep faults that cut the Permian and Triassic rocks into several eastward-
[ v Angular unconformity Brady Canyon Member of Toroweap Formation along contacts are approximate. No graphic distinction is tilted structural blocks. The largest of these faults have dip separations of 150 to 300
\ / ( } 3 . faulted contact. Fault follows base of Timpoweap made here between definite and approximate contacts m (500 to 1000 ft). Slip directions are not known. The Permian and Triassic strata
| ' uEasHE Member, however, and may have resulted mearly from had already been deformed by Mesozoic folding and thrust faulting prior to being
g ) { Break in section layer-parallel slip along original depositional contact —— Fault--Dashed where inferred, dotted where concealed. Arrow and tilted further along the steeply dipping faults.
' E . ] ¢ / at base of unusually deep erosional channel. Partial number indicate dip direction and dip of fault plane. Eastward-vergent folds and fold-thrust structures are present in several of the
thrust foult ¢ t o ; )} 5 /1 3 interval not exposed thickness 50 m Apparent vertical displacement indicated by bar and structural blocks. These structures variously are monoclines with steep or steeply
7 Ny s 3 / % " 4 @ N Kaibab Formation (Permian)--Harrisburg Member forms ball on downthrown side. Slip directions generally not overturned eastern limbs, eastward-overturned anticline-syncline pairs, or overturned
3 4 1 | ' 2 upper part of formation in adjacent areas but is missing known. In geologic sections, arrows indicate apparent folds with small displacement thrust faults in their hinge areas. Assuming the
J ‘ _— at unconfornity where contact between Kaibab and movement in plane of section. "T" indicates simplest reconstruction of these structures removing the effects of the steeply
,2 \ } Triassic Moenkopi Formations exposed in southwest part'of movement toward viewer; "A" indicates movement dipping faults, the fold segments restore into a single anticline-syncline pair.
| this quadrangle. Exposed lower part of formation away from viewer Locally, there is disharmonic folding and minor thrust faulting of the Fossil
Jl t Disconformity < assigned to: Mountain Member of the Kaibab Formation (E.:'s. secs. 3 and 10) and the Brady
, Pkf Fossil Mountain Member--Light-gray, yellowish-gray, N — Thrust fault--Barbs on upper plate Canyon Member of the Toroweap Formation (S.E4, sec 9 and S.W.H, sec 10).
{ \ \ ' ) and medium-gray, massive limestone and dolomitic ' ' _ Apparently, the gypsiferous units (Woods Ranch and Seligman Members of the
] \ \ Disconformity limestone.  Contains abundant moderate-brown- Folds--Showing trace of axial plane. Dashed where inferred, Toroweap Formation) below each of these two competent carbonate rock units acted
b weathering nodules of very-hght-gray chert. Poorly to dotted where concealed as zones of detachment, allowing disharmonic strain in the carbonate rocks.
/ 5 moderately bedded; medium to thick beds. Chert Two interpretations of geologic section A-A' are presented herein. The first
/ \ ’ > Permian podulesl form %ore thanl 50 percent of ;"Ckh‘," SOL“"' —+ Anticline assumes that all of the concealed structural discontinuities, including the fault in the
| intervals. ommonly contains brachiopods, S.EY%, sec. 9, T. 21 S., R. 59 E. labeled Bird Spring thrust fault (?), are steeply
| :gcgizans. algal mn;:ts(.r a::m?:izlu:ﬁsset?zf LO(;::ly - Overturned anticline dipping normal or oblique-slip faults. In the second interpretation of section A-A',
Disconformity Fo su;fpmseé led 5 lsM . thickn 7gsyp ' the inferred fault in the S.E.%4, sec. 9 is depicted as a northeastward continuation of
oo . P EE—. the Bird Spring thrust fault from the eastern slope of Blue Diamond Hill (fig. 1). If
+
) Torswesp Besimabine @enoiien)-Eivided aevo: Syncline this is a correct interpretation, then the Bird Spring thrust fault looses displacement
¢ Di 2 Ptw Woods Ranch Member--Pale-yellowish-brown siltstone : L ;
‘ isconformity wilh e S ol M of wiilte —, northeastward and dies out into the eastward vergent folds in the southwest part of the
\ i 0 : Permian to Mississippian Contains thin beds of pal!-orange to ligh%yll:rgwﬂ .- Overturned syncline Blue Diamond NE quadrangle. Both geologic sections honor surface geology, but
¥ ' . 5 \ W 9 10 J . . - current information is insufficient to validate uniquely either of the interpretations.
12 7 ’ 8 ) Disconformity Sh‘::;; s1lttstone, r::d l: olom;;x:nt; ngrly Capee; + ¥ Additional mapping to the west and southwest of the quadrangle might test the thrust
\ é . Mmya Ptb — “(V: o (prale; SL P:ts - e:ls 'E " Monocline--Arrowhead on more steeply dipping limb fault interpretation. The steeply dipping faults in the southwest corner of the Blue
L ‘ i .a:.yon i i l'y el -iraly, as Diamond NE quadrangle offset and, therefore, postdate the fold-thrust structures in the
| & ! > —— E‘; :oh;Jgerai;:dm:(s;:)‘;:;c?i‘(l:nugonll?eis;z:?a lsoc((,:lt:il: Strike and dip of beds Permian and Triassic rocks. Although their relations to the Red Spring and Keystone
\ \ : €Sl )
: \ \ 3 . . thrust faults are not known, these steep faults do cut the autochthonous or
) \ p abundant pale-yellowish-brown to dark-yellowish- 15 parautochthonous lower plate of the Red Spring thrust fault and probably belong to
) brown chert nodules. Poorly bedded; moderate to thick aolle 8
4 ) . \ beds. S ' bed ) i fry . 'fb Riosds dnil Inclined the network of north- to northwest-striking, steeply dipping faults that cut the Red
Somm - R ‘ . i gl g g - s v ey iy Spring and Keystone thrust faults, such as the La Madre and Box Canyon faults (fig.1;
Paraconformity < pelecypods. Forms ridges and cliffs. Thickness 67 m also see Axen, 1985)
\ Pts Seligman Member--Pale-orange, light-brown, and Overturned C 2 )
\ )'1 U _ :: \ - orangish-gra mottl::de r:e:iugr::- to tiick-l::dded fine- - the T Sever;l smg Eypeu e%ro Spticets :-r:hpres:ent 2 t?eth:V - RanlCh lzi"emb:rhof
L [ m . ’ : e Toroweap Formation exposed in s. uthwest part of quadrangle. Gravel has
\ grained quartz sandstone forms upper 5 m. Grades e . :
/ ; - ‘ ooamaa e gl e, W, DISCUSSION Ee;nvixcazvated from the Quaternary alluvial fan deposits locally on the outskirts of
" aravel Pit ? Devonian gypsiferous siltstone. Poorly exposed, weathers to The Blue Diamond NE 7.5" quadrangle is situated at the western edge of Las -
X Di formity? pale red-slopes. Thickness 60 m Ve.gas. Nevada, covering the easternmost part of the northern Spring Mountains and
& i ‘ ,2 o g Prb Red beds (Permian)--Moderate-orange-pink, light-brown, adjacent parts of Las Vegas Valley (fig. 1). The landscape is dominated by a broad  — a:: Sﬁi&WLigfng:‘ni at the request of. the Nevada
§ EN K very-pale-orange, and pale-yellowish-orange, fine- alluvial fan. Drainage is from the west, originating in the Spring Mountains. Red vy prep peral : > req e
: } : = . : Bureau of Mines and Geology. Mapping from Axen (1985) is used herein with the
\ ), _ 5 Disconformity? grained sandstone. Moderately well- to well-bedded; Rock Wash, a major intermittent drainage, passes through the southwest part of the smission of the Geological Society of Amevica and Gary J. Axen. The Desert
\ P S . thin to thick beds; massive, parallel-laminated, or uadrangle and continues southeastward into the northeast part of the Blue Diamond pe A - & 2 - <
) ; S 9 a ! » P : 4 Sportsman's Rifle and Pistol Club of Las Vegas kindly arranged safe access for
4 \ N ilurian(?) and Ordovician cross-laminated. Forms slopes and weak ledges. Base SE quadrangle, posing a flash flood hazard for the parts of Las Vegas that are in its > Rk : 3 g Y 8
) = 7 e 8 9 A mapping of their firing range in the southwest part of the quadrangle. M C
(- 3 18 17 16 : 1F Disconformity? not exposed in quadrangle. Thickness of complete unit path. Bedrock is exposed in the mountainous terrain in the northwest part of the Hpeg o | UHOE YONE : P e 'quassangie. Negam ©.
N : 19 4 * ; e e ‘ : 5 . McGinty assisted with field work in the southwest part of the quadrangle. George H.
) S | — 305 m in adjacent quadrangle (Carr and McDonnell- quadrangle, which is the easternmost extension of the northern Spring Mountains. Billingsl iewed th ]
) \ " ‘ \ Ordovician Canan, 1992) The isolated bedrock hill of Lone Mountain is a landmark in the north-central part of s A © IR -
— ‘. sl 3 v ' </ S— PMbs Bird Spring Formation (Permian to Mississippian)-- the quadrangle. A series of low ridges in the southwest part of the quadrangle also REFERENCES CITED
- P 4-( ) 3 ) Light- to medium-brownish-gray interbedded micrite, expose bedrock. Axen, G.J.. 1985. Geologic m nd descripti f struct d stratigraphy, L.
g { ) 0 1 ; { - fusulinid limestone, sandy limestone, dolostone, and The present map was compiled, in part, from mapping by Axen (1985) that " Madre }’viountaign S a:pna Mo:sntl; }:)tlonN:v: da-c ur(‘; 3?0 .sc ;“gm? :’ ?
I ! ! y \ Cambrian silty limestone. Irregular layers of chert as much as 1 covers the part of the Spring Mountains in the northwest coruer of the quadrangle, as Asmerion B and‘ChErtl Sg s MC ;ls.” 1l I —
) ) } | \ ([ Y \ m thick and chert nodules common in and between well as Lone Mountain. Data were transferred by inspection to the scale-stable p anc e g Ry i P :
) | | 1 y -y 2 Bassler, Harvey, and Reeside, J.B., Jr., 1921, Oil spects in Washington Count
| ) | Ll | some beds of carbonate rock. Well bedded: thin to topographic base materials used for the present compilation. New mapping of the 1 ¥ £ g =S i | g o
{ ) J . ' I : ‘ . ? Sh Utah: U.S.Geological Survey Bulletin 726-C, p. 87-107.
{‘a v | : \ thick beds. Fossils common in some beds and bedrock hills in the southwest part of the quadrangle was done by M.D. Carr on B Harl and Pal AR. 1961 Revisi - b i ¢
{ | | ! T | ) ‘ commonly are silicified. Forms ledges and cliffs. 1:31,680-scale natural color aerial photographs (U.S. Bureau of Land Management T Ca;{s’rian ro:k;ne;eva;d; Test 'Sit:va::::lozigin; ) 'gl;ag léel:’(;mg:clatsur:vo
{ { . ) : | L Upper part not exposed in quadrangle. Lowermost 5 to Project N-05 FY76). Data were transferred to scale-stable topographic base materials Penesstaial Mmse SAE & CISCIS e T BglealiSarvay
‘ | ; ) t) ) 10 m comsists of thisly isterbedded. palered sl WEBEER - Burchfiel, B.C., Wernicke, B.P., Willemin, J.H., Axen, G.J., and Cameron, C.S
] “j | J ’) ! L _ \ sandstone, shale, and limestone; forms slopes. Coverage of the Blue Diamond NE quadrangle was contained on a geologic ’1 98.2 A " ' f. P E " ti:u-u ti-' : N O 300 msl‘;; g'l 5 i
| ,; j ) ) ‘ A \ Conformable basal contact with Monte Cristo map by Glock (1929, fig.2), who described the general stratigraphy and structure of O T s
& ) | \ I X 3 . e : : . : P Carr, M.D., and McDonnell-Canan, Cheryl, 1992, Bedrock geologic map of the Blue
Y g ) / J , I \ Limestone mapped at base of distinctive bed of pale-red the northern Spring Mountains. Glock's mapping also served as the principal Daimond SE quadrangle. Clark County. Nevada: U.S. Geological S
} ) ) f ) ) i '\\\ limestone containing abundant calcite-filled vugs coverage of the Blue Diamond area for a regional geologic map compilation b.y Open-file Re p?) oy 1377' b 1_240();) - o BEIEalT SlRvey
5 ) | y ‘ L \ \ i approximately 0.5 cm in diameter. Estimated Longwell and others (1965). Longwell (1926) previously had discussed the geologic — ' g o -
- / ) / |x \ { ( h S ) thickness of partial section in northwest part of framework of the northern Spring Mountains based on a reconnaissance study of Chnshans;n, RI;LE i 2“‘."5‘ garley, t:\?“’ (’_I}'rhree ];negxl?muoé thGe Ulp o Clagmbnan
J ( ( | ) \ | \ 19 20 ) 2, =5 22 — " o i quadrangle 75+ m southern Nevada. Longwell described the relations between the Keystone and Red B::ll;:tin :’g: AO npmA 4; As;’; TR (S T - TR Ry
! / [ [ } | ‘ { , 4 A g . g REIRESTAS: O b Monte Cristo Limestone (Mississippian)--Divided into: Springs thrust plates in the northeastern Spring Mountains, which are partly covered ‘ I .
L v J / 2 ; \ — Modified, in part, from Axen (1985) and Carr and McDonnell-Canan (1992) Mmya Yellow Pine and Arrowhead Members, undivided-- by the quadrangle. More recently, Davis (1973) mapped in the Red Springs area (west e, N}:ti‘ l912,riA re'coansa 1s(s;|:l;e '(:;lp gﬂs o go:-lth wei‘;;n slgew Bt
rr’ : | f \ ' \ N ! y Yellow Pine Member: Thick, massive beds of dark- of the present quadrangle), further refining the structural relations between the ) e zona.. [ I Ty S— 2 SO §
4 b ) )1 : | Qac Alluvial and co'l‘luvlal deposits (Holocene and (or) gray, medium- to coarse-grained limestone. Contains Keystone and Red Springs thrust plates. Axen (1985) mapped the La Madre Mountain Davis, G.A., 1973, Rela(nons bet?veen the Ke_ystone and. Red Spr‘m-g thrust au!ts,
; - { J 1. y: Pleistocene)--includes: i D e cantils. Dlraittl aanals. s alher area (fig. 1) at an approximate scale of 1:24,000, providing the first coverage of eastern Spring Mountains, Nevada: Geological Society of America
, | \ [ ge rug ¥ Bull 84, p. 3709-3716
f : \ i Modern alluvial and colluvial deposits fossil debris common in some beds. Beds rarely cross bedrock in the Blue Diamond NE quadrangle since Glock (1929) and a partial basis for ulletin, v. 84, p. S § a W —
/ J | ) (Holoc.en e)--Pale-pink to ' pale-brown, ety i g o ienagniion the present compilation. Surficial deposits in the Blue Diamond NE quadrangle were Fleck, R.J., and Carr, M.D., 1990, The age of the Keystone thrust: Laser-fusion
’1 ﬂ g G~ \ unconsohdawq fine to coarse sand, silt, and pebble to an;x;ae k dplpel'mfoi';I ;I)‘an ocl ){) A ‘hert Pall;s ; mapped by McDonnell-Canan (1989), but are not divided on the present map. 40a:/3%Ar dating of foreland basin deposits, southern Spring Mountains,
\ 4 ) 7 cobble gravel in incised active stream channels and on “:i_ff -cmAno :x?:x:t t?l‘;ckil:s); .:; 3gcmc e wz‘:: d The bedrock units recognized in the Blue Diamond NE quadrangle are Nevada: Tectonics, v. 9, p. 467476 ) :
J ) - allu\"lal flats @d colluvial surfaces. Calcium carbonate lch n:be ! pgrecessiveeinterval b o-f s i correlated, for the most part, with stratigraphy defined in the southern Great Gans, W.T., 1974, Correlation and redefmmon. of Fhe Goodspr'mgs Do!omlte.
e \k coatings on limestone and dolostone clasts. Stage 1 h'ek b:d ¢ light o limgstone ated Basin/Mojave Desert region and on the Colorado Plateau (table 1). The southern Nevada and southeastern California: Geological Society of
ecl . ) and II calcium carbonate soil horizons. Thickness 1 to S $ DTSy STCSE S separ allochthonous sections in the Red Spring and Keystone thrust plates in the northwest America Bulletin, v. 85, p. 189-200.
by silty parting as thick as 3 cm. Thickness 2 to 4 m 2 ys P . . .
™ \ S5m ; Mmb Baidiien Micdicr--1 ight-gsdy, ®¢ diu;n- B e part of the quadrangle were described by Axen (1985). They consist of Cambrian Glock, W.S., 1929, Geology of the east-central part of the Spring Mountain range,
53 S Fonag = diuvisl  duposite  (Msleibne ox - s i el gy .~ o through Permian carbonate rocks deposited on the western continental shelf of Nevada: American Journal of Science, 5th Series, v. 17, p. 326-341.
o & P, Pleistocene)--Pale-pink to pale-brown or :as::j‘:led‘::es O':_f g:dded-ecthick ’);,eds Poorl' ancient North America in a depositional setting transitional between the cratonic Gregory, HE., and Williams, N.C., 1947, Zion National Monument, Utah:
3 ) \ brownish-gray, unconsolidated to poorly consolidated - °“_” ‘ LF(;Por;s ylift” - two beds of li hty platform and inner continental margin (miogeocline). Cambrian rocks are divided Geological Society of America Bulletin, v. 58, p. 211-244.
-4 \ . fine to coarse sand, silt, and pebble to cobble gravel. 051;“ . .er:us. " ‘: i “f 0; e Y. i 4 a;gl 5' into the members of the Bonanza King and Nopah Formations (table 1). Departing Hazzard, J.C., 1937, Paleozoic section in the Nopah and Resting Springs Mountains,
-\ \ \ OKP BDVA For;ns tt.:rracgs. Sc;:;teredﬁalxlcr::e_rubble h;ters terrac:.el 3’: tg:::(s ngﬁ?gfocmﬂb;g:?:: zf 32:: an;:p::)ximalte slightly from the terminology, but not the mapped units, of Axen (1985), Inyo County, Californ:.: California Division of Mines and Geology
\\ % 28 \ 27 surfaces. Stage to calcium carbonate soi dhickibess 196 Ordovician, Silurian(?), and Devonian rocks are divided here into informal units Bulletin, v, 33, p. 273-339. . ) .
0, \ 2 o = 3 horizons. Thickness 1 to 8 m M — M ’ s ” - ’ described in terms of the Mountain Spring Formation as expanded by Miller and Hazzard, J.C., and Mason, J.F., 1936, Middle Cambrian Formations of the
5 \ P Intermediate alluvial deposits (Pleistocene)--Pale- s NG N _er;(; ark-l cal 11;1:1 ‘:’m_gm{& odm atle';m-wel(; Zilinsky (1981), rather than the Pogonip Group(?) and originally defined Mountain Providence and Marble Mountains, California: Geological Society of
: ) \ ; o - stone. 2 . .
| e 4) ) Pllg;lto Pale'l ?T"WD,. POOTIYG‘CO“S"I“’:‘:;]I P?blblfe o ‘;:ﬁ;_g:::s 05 :oi‘:na(hick.e Ag:ndant c::rt ngdules. Springs Formation of Gans (1974) . Younger Devonian through Permian units follow America Bulletin, v. 47, p. 220-240. )
et 5 o cobble gravel forms intermediate age MVl tans. 3 to 10 thick and 15 to 100 cm lo il et the stratigraphic nomenclature defined by Hewett (1931) in the southern Spring Hewett, D.F., 1931, Geology and ore deposits of the Goodsprings quadrangle,
7 ks Contains clasts of limestone, dolostone, and Aztec D L cim ERe o oCh . l,“ﬁ’ i 'eh Mountaias. Nevada: U.S. Geological Survey Professional Paper 162, 172 p.
- = // \ Sanc.lstone with mod.erate.desert varnish. S_tage v :;if‘rse a:ml tgl::,ll(u easa:g cr::. . b:ar:;k'lzo r::s tazfxl:l:c:;l: : The autochthonous or parautochthonous section in the southwest part of the Longwell, CR., ~l926, S_tructural studies in so_uthem Nevada and western Arizona:
= ’ \J\ \ calcium carbonatg soil horizon, 1.5 to 2 m thick, near o gr’cent of ro’ck ingso}r’ne interv’als s ctille quadrangle consists of Permian and Triassic shallow marine carbonate rocks, fine- Geological Society of America Bulletin, v. 37, p.551-584.
: ) \ \ fan surface. Continuous cover of calcrete rubble on fan e pere te thickness 80 g ’ grained clastic rocks, and evaporites, as well as non-marine red beds, consisting of Longwell, C.R., Pampeyan, E.H., Bowyer, Ben, and Roberts, R.J., 1965, Geology
O 32 \\ surface. Thickness 5 to 20 m — - meel:naDarklcto t::Se diu:gray R p— shale, sandstone, and sparse conglomerate, all deposited along the western margin of and mineral deposits of Clark County, Nevada: Nevada Bureau of Mines and
Older alluvial deposits (Pleistocene)--Light-gray to = d i y i 4 meri i : Thes i i 1 Bulleti , 177 p.
2 \ pinkish-gray “ orl c(onsolidated : bbic to cobble grained, skeletal limestone. Moderately well bedded; i g i g i I g A Nl g i e McDo ﬁeg . (i 639:;9 Morphiol d devel t of the Red Rock
- &0 | \ poasty ; pe ; beds 0.5 to 4 m thick. Sparse cross-laminated beds red beds of Longwell and others (1965) and members of the Toroweap, Kaibab, and EERAReR G, TR, ,» Morphology and development o ANEE IROE
RS > ) e B Gl i) fns.  Sign N sisiene Contains sbuadaut osiscid, Wrackiopsd, and gaswaped Moenkopi Formations (table 1). The Jurassic Aztec Sandstone (Hewett, 1931) forms Canyon alluvial fan, Clark County, Nevada: M.S. Thesis, University of
\ e N carbonate soil horizon 3 m thick. Continuous cover of d":' ms]j\ . - ROl i T (‘:ommgn Rl:.:‘e the only part of the autochthonous or parautochthonous section (lower plate of the Nevada-Las Vegas, Las Vegas, Nevada, 120 p.
e \ calcrete rubble on fan surface. Contains clasts of epls. Laigt s@uiaty con ead 3 i P i ‘ ; McKee, E.D., 1937, Research iddle Permian strata of Grand Canyon National
! 2 \ limestone dol:mite and subordinate Azte:c Sandstone chert nodules. Basal contact is abruptly gradational 2::(122"1? D IR W W T, — Park: Came;is: Instietsutznvl\;::shi:gtozm;l::r;o:ka& pm3l:11-343yo e
& & ' H 4 i 1 : 3 - . s i g
) \ " Clasts are strongly etched. Thickness 10 to 50 m ind :}l"il:::: t;i(:;lllci(:::i;t(’)lem W B — . Geologic structures in the northwest part of the Blue Diamond NE quadrangle Miller, RH., and Zilinsky, G.A., 1981, Lower Ordovician through Lower Devonian
2 N Al s il T s ' Sultan Li pprt (D ian)--Divided into: are extensions of structures in the La Madre Mountain area of the northeastern Spring cratonic margin rocks of the southern Great Basin: Geological Society of
) ! ] Well-rounded pebbles and cobbles of quartzite, ultan mestone evonlan)--Divide ato: . Mountains. The reader is referred to Axen (1985) for a more detailed discussion and America Bulletin, v. 92, p. 255-261.
) € } 34 limestone, dolostone, and chert, including sparse Dsc Crystal Pass Member--Light-gray, laminated, aphanitic interpretations of this geology in that broader context. The following brief Stewart, J.H., Poole, F.G., and Wilson, R.F., 1972, Stratigraphy and origin of the
10’ 32 | L\A S VEGA S.al - jasper, in matrix of quartz sand reworked from Aztec lllmelstone. dSP;“S 1';*50 thin Pl;.t&‘- tLocaflily cont:uns discussion of this area is mostly abstracted from Axen (1985). The bedrock in the Moenkopi Formation and related strata in the Colorado Plateau region: U.S.
81 ~—7< L 33 \ Sandstone. Cobbles as large as 10 cm. Locally, a 215‘;_5 mxunpzs " t‘:e thi:l[cl;els: 5(')”-‘;" L northwest part of the quadrangle is exposed in two thrust plates--the Red Spring and Geological Survey Professional Paper 691, 195p. .
= ~ \ | vertical zonation from conglomerate containing as Dsv Valentine M Pb S 1 ik o Keystone thrust plates. The Red Spring thrust fault carries rocks as old as the Banded Sorauf, J.E., 1963, Structural geology and stratigraphy of the Whitmore area,
‘ J | \ much as 50 percent clasts of carbonate rock derived s SRE  TERTmRmeUGgNE- D ENCEny. To- B GREe- Niouiitiio Member of ihie Lower Cagbisi ; i Mohave County, Arizona: Dissertation Abstracts, v. 24, p.702.
| i , ; ‘ ; ; d 1 " d dolest I — ounta; of the Lower Cambrian Bonanza King Formation over
/ 5 \ from Paleozoic miogeoclinal strata in upper part to lg_rame """?l g 2111] “ f° o’ on::l; c lgtal-% y autochthonous or parautochthonous rocks as young as the Jurassic Aztec Sandstone. Sorauf, J.E., and Billingsley, G.H., 1991, Members of the Toroweap and Kaibab
K conglomerate containing only quartzite, gray chert, SPRHENIL SGRE 5 S ARSI S -y Thin lenses of Cretaceous(?) synorogenic conglomerate, called the Red Spring Plasuaios, Tove Runmic, i AR G camaIs———C: | T
\ and jasper clasts in lower part Davis (1973). Member predominates in upper part; Medium- to dark- 1 & by Davis, (1973) and the 1 f B Bhsia by A Mountain Geologist, The Rocky Mountain Association of Geologists, v.
- | Congl ¢ B : gray, coarse-grained dolostone predominant in lower conglomerate by Davis ( ) an conglomerate of Brownstone Basin by Axen
, = { d onglomerate of Brownstone Basin not mapped " Gamersily woll bedtied, This-beililad in uer (1985), are present locally above the Aztec Sandstone and below the Red Spring 28 p. 9-24. : ) 1
\ ! separately in Blue Diamond NE quadrangle. Present part. G y we s pper part thrust fault. One such lens of conglomerate was shown by Axen (1985) below the Walcott, C.D., 1908, Cambriar sections of the Cordilleran area: Smithsonian
' \ —u only as discontinuous lenses resting disconformably and thicker bedded, but not more than 4 m, in lower —l . 2 ; Miscellaneous Collections, v. 53, p. 166-230
2 <~ i . it,  Dowdlly cestsis Bls of Wesibemettaml Red Spring thrust fault in the exposure at the west edge of the Blue Diamond NE h e 36 B : .
B — s P SN TN WS TS| SNy R 1 NG WL [, PV o - on Aztec Sandstone and below Red Spring thrust fault pess. Y. deaaile. The 1K st il 6l ; ; .y Ward, L.F., 1901, Geology of the Little Colorado Valley: American Journal of
— ) e ‘ : — . ¢ a ) lat. 36°12'30" N breccia. Contains sparse beds of sandy dolostone quadrangle. e Keystone thrust fault places the same units as in the Red Spring : L
\ o ;th';';s - gbetoo5 fpmmagte, % ‘ consisting of as much as 50 percent quartz grains, 0.5 thrust plate over rocks as young as the Mississippian Monte Cristo Limestone and Science, 4th Series, v. 12, p. 401-413.
A ) l ess ,s m 'y - . . . . . . . . .
11 2 } . Sy Sciniehee (Baasis- Ny kAt © Se— to 1 mm in diameter. Forms cliffs. Approximate the Permian throug!l Mississippian Bird Spnng qumatlon, forming the uppermost
‘ L= ﬁ \ S oiiies, g sl N TG iclagss 115 m part of the Red Spring thrust plate. The diversity in the ages of the youngest units
| ! S e e i ol i S Dsi Ironside Member--Dark-gray, medium- to coarse-grained bengath the Keystone 'thrust fault from place to place is a result of faulting of the Red
f ( . s. . s » wil dolostone. Nonbedded to poorly bedded; thick beds Spring thrust plate prior to emplacement of the Keystone thrust plate. Some of the -
| c | sybangular to _rounded L less than 0.5 mm in R - 2 1 steeply dipping faults that cut the Red Spring thrust plate are tear faults that formed
‘ em | ‘ diameter. Calcite and (or) iron oxide cement. Cross- Contains abundant silicified stromatoporids, as much : : :
\ e i : ! - gy = - as 10 ca i dicamainr. Vililoh wealiior 5 soisate Hpive above the Red Spring thrust fault. They do not cut the Red Spring thrust surface and
X - ed sets are as thick as I agnisas Homy a5 S m. A . are truncated by the Keystone thrust fault. Other steeply dipping faults in the
l 5 Foreset laminae 0.5 to 2 cm thick. Irregular coloring and dark yellowish brown. Commonly contains vugs La.Madre Mountai iy, ol sl i yTh pping e
é / \ 4 / 3 2 d e 1 filled with white, coarsely crystailine dolomite. Basal adrictiie Blouniam avea © set. s png SHIEENEE. € separauog on thgse
1 ! / crosses primary depositional features. Moderately - > : : faults is greater in the Red Spring thrust plate than in the Keystone plate, indicatin;
z . resistant and forms cliffs where outcrops are more GO i ol o coiShmo: vk Wi that at least some of the displacement predated emplace; l)c,)f th ll)( 'to thrugt
i ) ) extensive than in Blue Diamond NE quadrangle. Upper Springs Formation. Contact located at base of lowest late. B the Red S . thru pll- ) 2 only in el
— i - raﬁﬁ' comtact in this area is Red Spring Gisust faslt; lowar prominent stromatoporoid-bearing dolostone bed. ghee. Bumno e S Gpriys. S i anfiia gl in e WisSmmENL F Of
\ 0 . s iy g SR Mi'nimum Shikeas 3 5536 the Blue Diamond NE quadrangle, it is not possible to determine the relationship
5 z :3'32 l:xess e ep:timated _qua - dgre M B i Mountain Springs Formation . beufreen the Red Spring thrust surface and every one of the faults that cut the.R.ed
i (Axen, 1985) Dmu Upper part (Devonian)--Dark-gray, medium- to coarse- gP"“‘S th;;’s‘ _Ptila‘& Ctonse':]uenttly, tymanyOfOf thf f;ult; c;mnlot be classnfn:d
| ; ‘ - . . rained dolostone. Nonbedded to poorly bedded; thick emonstrably with respect to these two types of steeply dipping faults. Other steeply
. J ] Moenkopi Formation (Triassic)--Upper part, including 8 S po: gd ith whi dipping faults in the quadrangle, such as the Box Canyon fault of Axen (1985) and
upper red, Shngbkaib, and middle red members, not beds. Commonly contains vugs filled wi ite, s Mg g el . = ;
] { cnpused i Tive Biiowd NE quodimgle. T of coarsely crystalline dolomite. Basal contact with possibly the inferred fau t west of Lone Mountain, apparently offset both the Red
‘ / - J . e s S W il g o 7 g MO, il middle part of Mountain Springs Formation probably a Spring anq Keystone thrust plates and, thus.' are younger than the Keystone thrust
| / f A o i‘;m' po q g disconformity. Thickness 45 m fault. It is not known whether these particular faults also moved prior to the
;/ / /f —_ Virgin leeslon'e T — SOmm Middle part (Silurian? and Ordovician)--Very-pale- Keystone thrust faulting event, because the relative amounts of separation of the Red
b g / yilbosith.gouy, modessly woll-boulied, Mimsic orange to moderate-orange-pink silty dolostone and Spqng and Keystone thrust plates cannot be determined for the faults. Both the Red
:] ; o T — o v Sy Linesthe, Commpuly contins lpminaivG Spring and Keystone thrust faults are thought to be Cretaceous in age based on
\ J “ limestone. Contains beds of oolitic, stylolitic, algal, ey = y ; isotopic dates from the region (see Fleck and Carr, 1990 for a discussion and recent Table 1. Stratigraphic nommenclature of bedrock units used in the Blue
'y / stromatolitic, and (or) skeletal limestone, dolostone, and irregular partings of moderate brown siltstone. data) i Diamond NE quadrangle.
v gypsum, siltstone, and fine-grained sandstone. Forms Forms slopes. Basal contact with lower part of i
: / ’ ledges and slopes. Top not exposed in quadrangle. Mountain Springs Formation probably a
/ Thickness of complete unit 110 m measured in next disconformity. Thickness 50 m Unit name Type area Reference
7 8 9 10 quadrangle to south (Carr and McDonnell-Canan, 1992) Oml Lower part (Ordovician)--Medium- to light-gray, fine- to
i ( Tl Lower red member--Very-pale-orange to grayish-yellow, coarse-grained dolostone and rare limestone. Thin- to Aztec Sandstone Goodsprings, Nev. Hewett, 1931
. / r/ interbedded shale, siltstone, micritic limestone, and medium-bedded. Commonly contains pale-blue to Moenkopi Formation Grand Canyon, Ariz. Ward (1901)5
F ) ). sparse gypsiferous siltstone. Beds generally less than bluish-white chert nodules, about 1 cm thick, 5 ecm Upper part! none informal usage in this report
Bird Spring 4 / 20 cm thick. Forms slopes. Lower part not exposed in wide, and 15 cm long. Sparse glauconite, intraclasts, Virgin Limestone Mbr. Washington Co., Utah Bassler and Reeside (1921)
thrust foult 2 20 2 quadrangle. Thickness of complete unit 52 m measured and ooids locally present. Forms narrow, sloping Lower red member Zion Natl Mon., Utah  Gregory and Williams (1947)
/’ / ' in next quadrangle to south (Carr and McDonnell- ledges above massive cliffs made by upper part of Timpoweap Membcr Ziqn Natl Mon,, Utah  Gregory and Williams (1947)
% / Canan, 1992) Nopah Formation. Basal contact with Nopah Kmba.b Formation Kmbab Plateau, Ariz.  Darton (1910), Mcl(cc (1937)
/ ‘ Tmt Timpoweap Member--Dark-gray to reddish-brown, pebble Formation conformable; contact poorly exposed but Ham.sbuzg Met.nber Washlf\gton - Uml o R?Slde —
) i/ to cobble conglomerate. Contains subangular to apparently is sharp. Thickness 70 m Las Vegas TFossnl Mol:mm:lﬁMember ﬁt:)chonmoCCo.,Aﬁnz. ::r:(uf (1963?7)
y / rounded clasts of limestone and chert derived from Nopah Formation (Cambrian) Metropolitan N e SEL S T - )6
=3 3 Kaibab Formation, along with sparse clasts of red €nsh Smoky and Halfpint Members--Light-gray to very- W e - Blilio €5, AN e (1%3)6
vl / = rave! Pit calcareous sandstone. Mostly massive and poorly light-gray, medium-grained, massive dolostone with Brady Canyon Member Mohave Co., Ariz. Sorauf (1963)
tJ 7 bedded. Locally contains intervals or lenses of well- sugary weathering surfaces. Nonbedded to poorly Seligman Member Coconino Co., Ariz. Sorauf (1963)6
d ; w bedded pebble conglomerate and coarse sandstone in bedded; thick beds. Locally contains poorly preserved Red beds none Longwell and others (1965)
18 y 17 , all 16 \J' - 19 which beds are internally massive, parallel laminated, cross beds or algal mounds, but generally primary \.-) Blue Diamond SE Bird Spring Formation Goodsprings, Nev. Hewett, 1931
36°07'30" | 7 Pib = Sl / By i M —— or cross laminated. Forms resistant outcrops. Top of structures are obliterated by dolomitization. Algal \, Bird Monte Cristo Limestone Goodsprings, Nev. Hewett, 1931
115= 22430 " L] 17'30" 115°15 nodules (Osagia) common in lowermost 10 m. Forms ||ln% Spring Yellow Pine Goodsprings, Nev. Hewett, 1931
; 2 iffs. Thick Al Thrust i
Base from U.S. Geological Survey, 1:24,000, SCALE 1:24000 - blocky cliffs. Thickness 300 m , I} pThrus Armrowhead Member Goodsprings, Nev.  Hewett, 1931
sl —— * | 1 9 e Geology modified from Axen (1985) €nd Dnnderb;rg lSIn::e 'bl:ebmlzver--.ﬂppderl h(alf go::sz:ldog ( I“I ) e Bullion Member Goodsprings, Nev. Hewett, 1931
ue Diamon , Nevada, 1972 = — e =S smat = ——————————— . moderate-yellowish-brown silty dolostone interbedde ™ ; »
. IGN my 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET and mapped in 1991 by M.D. Carr with olive-gray shale. Well bedded; 0.5-to-1-m thick h lz!' l‘;a“"h":dM":e"" gxquns& :"V- gewe:' :z::
=R s ———— e —— i—————— = - - \ wn Miember springs, INev. ewett,
beds. Dolostone beds commonly contain rip-up clasts. WI, )
1 5 0 1 KILOMETER b sy ; .
ll / P e = = e =R S Osagia common near top. Lower half consists of Blue i isnubsie COsR Ty, S, W51
1°00° ! /’491*4M|Ls CONTOUR INTERVAL 20 FEET medium-gray, coarse-grained limestone interbedded Diamond— % stta!Pa;iMember Goodsprfngs. zev. Hewett, 1931
18 MILS NATIONAL GEODETIC VERTICAL DATUM OF 1929 — with olive-gray shale. Well bedded; 0.5-to-1-m-thick g e MM Goodsprings, Nev. Hewett, 1931
i / beds. Limestone beds commonly contain abundant A Ironside Member Goodsprings, Nev. Hewett, 1931
I" trilobite debris and (or) rip-up clasts. Forms slopes. Mountain Springs Fm. Spring Mts., Nev. Gans, 1974;
: . Basal contact with Bonanza King Formation is Miller and Zilinsky, 1981
UTM GRID AND 1983 MAGNETIC NORTH i i ) i
DECLINATION AT CENTER OF SHEET QUADRANGLE LOCATION Rie c;r:;m;zfﬁ.ﬁﬂox(lg::b?:zg“s - Upper P&n23 none informal usage in this report
T Middle part none informal usage in this report
€bb Banded Mountain Member--Uppermost part is light-gray Lower part4 none informal usage in this report
Southwest I Southwest W to very-light-gray, medium-grained, massive Nopah F . §
Northeast H— Northeast est East dolostone with sugary weathering surfaces. Nonbedded : ;p :qrma::n :op:: l.lrang;,. G gm’ :iglzzlm .
s s : 2 st Site armes an er, 3
feet to poorly bedded; medium to thick beds. Contains 0 5 10km ol Member BEASRND e g ;
A I feet N feet B sparse chert nodules. Overlies interval of light- to L b 2 Christiansen and Bames, 1966
4000 — Qe Qg ]moac ptp Piw Pkf — 4000 Pty FKf Tt g 4000 dark-gray, fine- to medium-grained dolomicrite, which EXPLANATION Halfpint Member Nevada Test Site Christiansen and Bames, 1966
Ptb C 7 . \\ Pf\w Pkf P{boﬂc Prb Qo [ locally contains small pellets that give rock a peppery ) _ Dunderberg Shale Mbr. Eureka district, Nev.  Walcot, 1908
| 'Qt,. Pb = \ \:" - X ‘_:,!-q - appearance. Overlies alternating intervals of (1) dark- :] Surficial deposits (Quaternary) Bonanza King Formation  Providence Mits., Calif. Hazzard and Mason, 1936
3000 ¢ Pt \ % 9, e 0,“ ‘ ¢ Qac gray to grayish-black dolostone mottled with Banded Mountain Mbr. Nevada Test Site Barnes and Palmer, 1961
— Jhis | . \‘l ™ e &"— Jo00 __| o e o = . 3000 brownish gray, (2) medium-gray dolomite with [T Autochthonous rocks
/ Pt Ptw Pkf \:'ﬁmv Pts P Pkf Sel Prb— medium- to dark-bluish-gray chert nodules, and (3) ) ncludes upper red member of Gregory and Williams (1947), Shnabkaib shale
’ Prb PMbs . Pfb \‘ml., Prb | N light- to dark-gray dolomicrite forming alternating EZZE5] Bird Spring thrust plate member (Bassler and Reeside, 1921) and middle red member of Gregory and
2000 / Pts - 2000 Pib ~Pkh? 2000 color bands 1 to 4 m thick. An interval of light-brown . ) ) Williams (1947) undivided.
PMbs Prb g~ | = T silty dolomite forms the lowermost 15 m of unit. Contact-Wilson Cliffs-Red Spring thrust plate 2Bquivalent to unit 4 of the Mountain Springs Formation as defined by Miller and
PMbs Prb Lower half to two thirds of Banded Mountain Member Zilinsky (1981)
PMbs PMbs Prb are missing above Red Spring thrust fault; Keystone Keystone thrust plate 3Equivalent to unit 3 of the Mountain Springs Formation as defined by Miller and
1000 __| - 1000 _ - 1000 __| thrust fault cuts near, but generally above, silty unit Zilinsky (1981)
forming lowermost part of member (Burchfiel and 4Equivalent to units 1 and 2 of the expanded Mountain Springs Formation of Miller
others, 1982; Axen, 1985). Basal contact is a thrust Figure 1. Generalized geologic maj : i ; and Zilinsky (1981)
1 . : p of northern Spring Mountains and »
Sea level —J Sea level Sea’ level fault everywhere in quadrangle. Thickness of partial Las Vegas Valley showing location of Blue Diamond NE 7.5' S S S (N,
. = - - section 445+ m quadrangle. Modified after Longwell and others (1965). 6See also Sorauf and Billingsley (1991)
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